Abstract-Serious games have the potential to increase motivation among users in the aspect of safety training. Additionally, serious games can also positively impact training outcomes when the knowledge and skills acquired during a serious game training are transferred to a real-world application. The development of a serious game is based on the game elements and theories determined according to the goals or objectives of the game being developed. There are existing serious games that have been used for training but less usage of scenarios and feedback element render the game less effective for training purposes. Besides that, existing serious games for training purposes fail in delivering domain content to achieve the game objectives since they are more focused on entertainment. This is because the games do not involve experts in providing game domain content. The objective of this paper is to design a serious game model for flood safety training. Preliminary study and literature review are used in this study as the research method. The result of this study is a model of a serious game for flood safety training. In conclusion, this study focuses on the design of a serious game model for flood safety training that includes the elements of serious game identified and adapted to psychology readiness based on the flood training module by Malaysian Defense Force (APM). This makes the serious game more attractive and can give intrinsic motivation to players. For future studies, every single element serious game and theory of psychology readiness in the model developed in this study will be validated with the expert game and expert psychology.
I. INTRODUCTION
The rapid growth of multimedia technologies over the last 20 years means that today"s children and young adults were born in a computerized world and are used to handling all kinds of software products and games [1] [2] . A serious game is one the multimedia technologies [3] [4] defined as an interactive computer application with or without significant hardware components, that has a challenging goal, fun to play and engaging, incorporates some scoring mechanism, and supplies the user with skills, knowledge, or attitudes that are useful in reality.
One of the uses of serious games is for training purposes. The main purpose in a training context is to help players to reach their learning objectives and provide an alternative method of training to gain and maintain skills. Besides that, serious games for training aim to keep the interest in training activities high by keeping players entertained, yet interest and motivation often wane over games. There are many domains in which people need to invest their time and effort in a training activity to see future benefits. One of the instances where serious games have been used is in natural disaster training. Natural disaster is a phenomenon which occurs all around the world in various ways such as floods.
Floods are a natural disaster of concern to society as floods negatively impact humans and infrastructures [5] . When a flood occurs, besides physical readiness, psychological readiness is also important for monitoring and adjusting individual responses.
According to [6] , the awareness level of civilians on the importance of preparing for floods is still low. This statement is supported by the APM. Although various methods have been conducted by APM to prepare the civilians physically or emotionally, they still do not show a positive response to do flood preparation. APM requires a more interactive medium of disseminating necessary information. This is because existing mediums such as flyer distribution, television advertisement, APM official social media and video on the official APM website do not give a positive impression to the civilians. Therefore, serious games are suitable to disseminate information [7] and can be used as a medium for training because serious games allow users to experience situations that are difficult to achieve in reality due to factors such as cost, time and safety.
Serious games are already being used for training purposes in real-life [8] ; however, they do not gain much popularity as less usage of scenario and feedback element are integrated into the games, making the games less effective for training. Therefore, serious games must be developed in such a way that it can show more than one scenario to generate feedbacks more often. Because the role of feedback in serious games for training is important as it can give intrinsic motivation to players to keep playing [9] . In addition, existing serious games fail to deliver domain content to achieve game objectives. But, are more focused on entertainment [10] [11] . This happens because it does not involve expert in providing game domain content.
The objective of this study is to design a serious game model for flood safety training which has three flood situation scenarios equipped with elements and psychological readiness theory that can provide intrinsic motivation to players. Besides, this game also involves experts to provide game domain www.ijacsa.thesai.org content. This serious game helps the APM to convey information on flood safety based on flood training modules to the civilians. Furthermore, this serious game can give the awareness to the civilians of the importance of preparing for flood situations.
A serious game for flood safety training focuses on training objectives in the context of games that resemble real-world scenarios. Players are briefed on the real flood situations to explain the actions that should be taken when floods indeed occur [12] . Therefore, the tasks in the game are designed according to the appropriateness of the flood training modules to help players adapt to the game environment. This study is divided into several sections including introduction, research method, research findings, design model, discussion, conclusions and future works.
II. METHOD
This qualitative research uses two research methods: i) Preliminary study involving interview session conducted at the Malaysia Civil Defence Force Training Academy (ALPHA) in Bangi, Selangor, with six members of APM to obtain data, and ii) literature review as shown in Fig. 1 . Preliminary study was conducted using the interview method to obtain data analysis of flood awareness training preparation among civilians, the existing methods of dissemination of flood awareness information and the need for technology requirements to carry out the flood awareness training preparation from the experts" perspective.
Literature review was conducted to identify the elements of a serious game for training in various domains used in previous studies and then to identify the appropriate elements that can provide intrinsic motivation to the players which can be applied into the serious game for flood safety training. Additionally, literature review was done to identify the suitable theories and approaches to be applied in flood preparedness training.
A. Preliminary Study
The preliminary study for this research has three phases. Phase 1 is setup to identify the objective of the preliminary study, preparation of the instrument, and to identify the informants. Phase 2 is data collection which was carried out by conducting interview sessions with the informants while Phase 3 is data analysis to analyse the information gathered from the interview. The content of the data analysis for the interview method has been discussed in the preliminary study of flood awareness training preparation using serious games [13] .
B. Literature Review
The literature review method which is adapted from [14] has four phases. Phase 1 identifies the objectives of the literature review to retrieve articles relevant to this research. Phase 2 analyses the retrieved articles. Phase 3 determines the quality of the articles analysed by ensuring that articles are downloaded from reliable databases. Finally, Phase 4 discusses the findings before making conclusion.
1) Identifying the objectives and downloading related articles:
In this phase, the primary purpose of literature review was identified to ensure the title and contents of the journal articles selection conform to the topic of research. The articles were selected based on two methods. In the first method, the articles were identified using the search of title, domain keywords, and abstract, where selected articles were from years 2009-2018.
The keywords used were "Serious Games", "Serious Game Training", "Disaster", "Flood", "Psychology Readiness" and "Intrinsic Motivation". The databases used for downloading articles were Google Scholar, IEEE Xplore, ACM Digital Library, and Science Direct.
The selected articles must be written in English. According to [15] , the first search method involved articles focusing specifically on the title, known as the "primary" articles. The second method involved articles that were not related to the title; thus, the search needed to be wider and known as the secondary source. For the secondary source, the article titles did not discuss the domain but there were related contents. The search was done with a quick reading of the content of the articles and then focused on the relevant contents.
Meanwhile, another approach used is called snowballing [16] (i.e. retrieving relevant papers based on target papers" references list or paper citing). Articles downloaded in the form of PDF files were structured in the Mendeley program to facilitate the arrangement of references. From the 100 related articles downloaded, 24 studies were related to the elements of serious game for training, one study was related to readiness psychology, and eight studies were related to intrinsic motivation.
2) Analysing related articles:
The criteria and specifications of the downloaded articles were analysed. First, articles that stated the elements of game were selected. Next, the elements that can give intrinsic motivation to players were identified. Finally, articles related to the psychology readiness of the society related to flood are identified. According to [15] 3) Evaluating the quality of study: In this evaluation phase, articles that were not documented in detail are not selected. The selected articles must also be retrieved from a reliable database.
4) Discussions and making conclusions:
The result of the review method is the elements of serious game for training, elements that were identified to provide intrinsic motivation to users, and psychology readiness. The detail result will be discussed further in the next section.
III. RESULT
In this section, the results are discussed details based on the findings from the preliminary study, literature review. Next, as a final result, result from both of these two methods is combined to produce a design model of serious game for flood safety training.
A. Result Systematic Review
The result of preliminary study has been discussed in the previous paper preliminary study of flood awareness training preparation using serious games [13] .
Furthermore, APM advised that game need to be developed based on the APM flood safety training module to deliver safety information to the public. The flood safety training module is provided by the APM headquarters. This module is used as a reference by the ALPHA to train volunteers and APM staff who undergo training at ALPHA. The module describes the safety measures in dealing with a flood situation in a well-planned manner. In addition, this module briefly explains the actions the civilians should take and the role of APM in a flood disaster. The flood safety training module is divided into three flood situations namely before, during and after the flood. The module aims to provide a complete guideline on the measures that should be taken to avoid loss of life and property.
B. Result Literature Review
The result of the literature review method is the selected element of serious game for training and theory of psychology readiness.
1) Element of serious game:
Total of 24 previous studies on serious games for training have been analyzed. From the 24 studies, there are four domains involved, namely natural disasters, medical, safety, and education. Seven studies in the domain of natural disasters, eight studies in the medical domain, six studies in safety domains and three studies in the education domain were done, giving a total of 24 studies. From the analysis of the 24 studies, a total of 26 serious game elements for training were identified. Elements of serious game for training as listed in Table I .
The elements obtained were analyzed to identify the appropriate elements for the game to be developed in this serious game. For objective purpose, there must be elements of the game that can enhance the intrinsic motivation of the players in order to attract players to continue playing. According to [17] , intrinsic motivation can encourage user engagement with games. When users engage with the game, they start to feel attracted and will continue to repeat the game until it can influence their behavior [18] . Hence, this serious game can give users an awareness of the importance of flood preparation training.
Based on the analysis, elements that were identified to provide intrinsic motivation to users are the elements of scenario, feedback, challenge, reward and enjoyment. Table II shows the elements that identified. www.ijacsa.thesai.org a) Scenarios From analysis of the 24 studies, the usage of scenario element is the highest in serious games for training as it was used in 17 studies. From the 17 studies, seven studies were in the domain of natural disasters, six studies in the medical domain, and four studies in the safety domain. However, the scenario element in the education domain was not present. This shows the scenario element is important to describe the situation in a game [19] . All the 17 studies just use one senario. According to [8] , by using scenario elements, game progressions can be seen from time to time through events that occur during a game play. In a serious game for flood safety training, there are three flood scenarios, namely before, during and after flood. With different training scenarios, it can create resilient trainers because they can respond to different situations [20] . The events that occur in these scenarios will explain the use of the elements of feedback, challenges, rewards and enjoyment.
b) Feedback
A total of 13 studies used feedback element, implying the element is widely used in serious games for training. From the 13 studies, two studies used feedback element in the domain of natural disasters while six studies used the element in medical domain. Meanwhile, three studies represented the safety domain and two studies represented the educational domain. From this analysis, it was found that the feedback element is important in a serious game for training since the frequency of its usage appeared in 13 studies. Nevertheless, this element is less used in the domain of natural disasters. According to [9] and [21] , the role of the feedback element in serious games for training is important as it can give intrinsic motivation to players to continue playing. In a serious game for flood safety training, the use of feedback element is to show game feedbacks on actions taken by player.
c) Challenges
Element of challenge is also an element that is used often in studies of serious game for training. 11 out of 24 studies used the challenge element with four studies in the domain of natural disasters, three in the medical domain, one in the safety domain and three in the education domain. According to [22] , playing a challenging game can meet the needs of intrinsic motivation of players in terms of efficiency and autonomy. Challenge, in this context, is defined as the challenge of how players make decision to take necessary actions. If the player erred in decision making, the action taken will result in them being unable to continue the game. Therefore, the element of challenge is important in serious games of flood safety training. This is to inform the player of the actions that should and should not be taken during floods.
d) Reward
Element of reward was found to be less used in serious games for training. Only 4 studies used this element with one study representing the domain of natural disasters, two representing the medical domain and one representing the education domain. However, there was no application of reward element in the safety domain. Although this element is less applied in previous serious games for training, but the reward element should be used in serious games to encourage user to continue playing. According to [23] , to attract users to keep playing, users need to be rewarded to increase the intrinsic motivation of users.
e) Enjoyment
For element of enjoyment is the least used in serious games for training. Only two out of all 24 studies applied this element, with each one study in the domain of natural disasters and the domain of education. In the medical and safety domains, the enjoyment element was not used. Even though the enjoyment element is less applied in previous studies, this element needs to be applied to give users a fun time while playing. According to [24] , an exciting game provides a platform for players to experience fun and can lead to increased intrinsic motivation. The enjoyment element can be applied through the use of music or sound effects that can enable users to have fun and enjoy the game until the end.
2) Psychology readiness:
The study was adapted and modified from a study by [25] in relation to the community"s preparedness from a psychological perspective related to flood disaster. This study emphasized on the community preparedness to cope with the disaster. From the perspective of psychology, psychology readiness regarding preparation is important in discussing the level of readiness [26] . Psychology readiness explains the need for internal and external interaction of human preparation. Psychology readiness are based on three theory, namely cognitive theory, affective theory and psychomotor theory. All these theories influence each other and produce human behavior towards something as it happens in the issue of human readiness for flood disaster.
C. Combination Result of the Two Study Methods
The results of the two study methods are combined to produce a model of serious game for flood safety training that can provide intrinsic motivation to the players. Results are shown in Table III . 
1) Awareness of flood training preparation among civilians (Scenario):
Since the level of awareness among the civilians about the importance of preparing for flood is still low, flood preparedness exercises in terms of physical and emotional aspects needs to be given to them. To make this training more effective, a technology is required to help the APM convey safety information to the civilians so that they can raise their awareness. Therefore, it is proposed that a serious game is the technology that can help the APM convey information about flood safety. The proposed serious game can provide awareness to the civilians of the importance of preparing for flood situations. For that purpose, the serious game must have a scenario element that can describe the actual flood situation. This game has to be developed based on the APM flood training module. Using the module, a simple storyline is built. There are three flood scenarios in this serious game: before flood, during flood and after flood. The sequence of scenarios is in the order of actual flood events. Each scenario has different training activities and focuses on important tasks in training. Besides that, cognitive theory, affective theory, and psychomotor theory are applied in scenario elements to illustrate the decision, feeling and action of the players when floods occur.
2) Campaign used for flood training preparation (feedback and challenge):
The APM has organized campaigns in areas affected by flood disasters. However, all the campaigns are still less effective to civilians because they do not seem to have awareness in preparing for the flood disaster. Using serious game, information can be delivered more attractively and effectively. The use of feedback elements can deliver information directly to players in a style that can attract players to know the information they want to convey. When a player takes an action in the game, they will get a feedback from the game about the actions taken. Through this feedback, players will be given information related to floods. Additionally, the challenge element is also important to help the civilians to make decisions during emergencies. Through the use of challenge element, players can be more aware of their actions in whether the actions are right or wrong in a flood situation. Cognitive theory are applied in feedback and challenge element when players must make decisions.
3) Existing method of dissemination of flood awareness information (reward and enjoyment):
The existing method needs to be upgraded using an effective technology so that it can stimulate the minds of the civilians to better understand the information delivered by APM. The existing medium to disseminate information is less effective because it does not attract interest of civilians. The use of serious game can attract the interest of the civilians. The use of reward and enjoyment elements can motivate players to continue playing the game. The affective theory is applied in reward and enjoyment element when the player feels happy to get marks.
4) Technology requirements for flood awareness training preparation (game features):
Based on the suggestions on game features that APM has provided, a serious game with a role play game feature will be developed. Role play game is a computer game in which the players assume the roles of characters or take control of an avatar in a fictional setting. According to [27] role-playing games (RPGs) are digital games that strongly emphasize narrative, alternating action with episodes of exploration and dialogue, and with intricate reward mechanisms.
Among the game components available in this game is a scoring system to reward players [28] and using a pop-up box to give directions and information to players. Besides that, players can print out important information about flood safety. The game"s user interface is also interesting and easy to understand as it displays a background illustrating the situation of the flood. The serious game also contains interactive multimedia elements as requested by the APM such as text, graphics, animation, and audio. Psychomotor theory can be seen throughout the game process.
Overall, the acquired elements were matched with the preliminary study result and were used for designing the game model. The description of the elements chosen for the game model is explained in the next sub-topic, which is the design model.
IV. MODEL DESIGN
Five game elements are applied in this game of scenario, feedback, challenge, reward, and enjoyment. Other than element of serious game, psychology readiness theory is also involved in developing this serious game for preparation in terms of player emotion which is cognitive theory, affective theory and psychomotor theory. Each of the element of serious game and psychology readiness which is used elaborated further through the design of the model in Fig. 2 . 
A. Game Element 1) Scenario:
The Scenario in a game is defined as the "context" in which the game takes place [29] , the desired game development over time, and some events that occur when playing the game to improve the training. The general characteristic of a scenario is to describe the chronology of events. Each scenario has the goal of providing a lesson to the player. According to, scenarios in serious games must involve experts and follow the predetermined content of the study www.ijacsa.thesai.org domain so that the objective of the game can be conveyed to players. Therefore, in this serious game, there are three scenarios describe the situation of the flood: scenario before flood, scenario during flood and scenario after flood. The three scenarios are designed based on the module derived from the ALPHA authority as a study reference.
2) Feedback: Feedback is the information received by the player base on the action taken [30] . Feedback occurs when a player performs a task [31] . Through the feedback received, the player can find out whether the action taken is correct or wrong. Furthermore, through the feedback received, the user can assess whether the task can be solved successfully or not [21] . According to [32] , feedback is necessary to create interactions between the players and the game. Therefore, players need to understand the characteristics of a game, so that players can understand how the game gives feedback. Feedbacks can be provided in the form of visual and audio.
This game uses a type of visual feedback known as explanatory feedback. This feedback is also known as corrective feedback. According to [27] , corrective feedback allows players to get information from the game about their game performance in terms of whether the action they took is right or wrong. In other words, this feedback only tells the user whether the action was taken correctly or wrongly. But explanatory feedback occurs when players take action in the game and receive feedback that clearly explains their performance quality. Explanatory feedback will show the answers by explaining why the answer is correct or wrong [33] .
In the serious game for flood safety training, explanatory feedback is selected to give an explanation to the player in a visual form regarding the actions taken by the player either correct or incorrect when in a flood situation.
3) Challenges:
Challenge is a task in a game that gives players a problem to continue the game [34] . A challenge occurs when a problem arises, the player can plan and choose different strategies to solve the problem. Each player has different abilities to solve problems in each game. Challenges in a game will test the player"s skill level to make a choice. Challenges in every game are important to make the game more interesting. Additionally, this element makes the player not bored and not to give up easily. In this game, the challenge element in decision making is applied to allow the player to decide on the correct action that should be taken during an emergency. According to [35] [36]decision making is an important challenge in any game because it"s difficult to predict how a person will react in an emergency crisis due to many factors involved in decision making.
4) Reward:
The reward is a game element that gives users a sense of satisfaction and encourages them to continue playing to achieve more rewards [37] . According to [38] , to attract the players to continue playing, players need to be rewarded. This incentive aims to increase the intrinsic motivation of players to keep playing. In this game model, rewards are given in the form of scores when players can complete each given task properly.
5) Enjoyment:
The primary emotion of playing a game is enjoyment [39] . Enjoyment can be classified as an attitude towards experiences in entertainment, complete with cognitive and affective psychology [40] . The element of enjoyment is an important component that keeps players entertained while playing games. Without the enjoyment element in games, players can easily feel bored [24] and will be less interested in continuing the game. Interesting games provide platforms for players to experience fun and can lead to an increase in intrinsic motivation. Therefore, it is the responsibility of game designers to develop games that can give players a sense of enjoyment [39] . In order to make a game more enjoyable, there should be new additions to the game [38] .
In this serious game, the element of enjoyment is highlighted in every flood scenario. The transition from one scenario to another with the addition of new things allows players to enjoy more and keep playing the game. Not only that, the enjoyment element is applied in this game through audio. Appropriate background music and sound effects will be applied in this game. For example, if a player scores well, a happy sound effect that can raise the player"s spirits to keep playing will be played.
B. Psychology Readiness 1) Cognitive theory:
Cognitive theory involves an individual"s mental readiness to understand, think and reason [41] (make judgments and evaluations using intellect or logic) in any situation. When in an emergency, an individual"s cognitive performance will be disturbed. The individual will make an unreasonable decision, and consequently the opportunity to live diminishes.
In the serious game for flood safety training, cognitive theory is highlighted when players face challenges to make decisions. For example in the scenario after the floods, the player enters the toilet to check the condition but there is a venomous animal (snake). In this instance, the player uses his cognitive ability to make the right decision and does not endanger himself. The player needs to decide whether to catch the snake himself or to contact 999. If the player decides to catch the snake himself, the player will die of a snake bite (game ends). Conversely, if a player calls 999, APM members will arrive to capture the snake and the player will score. In this situation, the player needs to think carefully to make the right decision because the decision made will influence the decision of the game.
2) Affective theory:
Affective theory involves feelings [39] [42] . This condition can be formed in a flood victim when faced with floods. In a serious game of flood safety training, there are two feelings of a player that show affective theory which are the feelings of fear and joy. Fear comes in the scenario of during floods wherein the players are on the way to the relief center and face anxiety when flood water starts to rise dramatically. In this situation, players are anxious to ask for help. The second scene is a venomous animal scene in a scenario of after floods. The affective theory in both scenes is highlighted through the use of sound effects. The sound www.ijacsa.thesai.org effects used can make the player feel the anxiety. With this method, the game becomes more interesting. On the other hand, a happy feeling happens when players get scores. The affective theory of happy feeling is shown using a sound effect that indicates the increase of scores. This can give players a sense of excitement and make them more eager to continue the game.
3) Psychomotor theory: Psychomotor theory is the potential of physical maturity or preparation and cooperation to carry out a work. Psychomotor theory is described through physical action taken by players based on cognitive and affective theories. High psychomotor preparation enables an individual to act efficiently and effectively. This psychomotor theory can be seen throughout the game process. As long as the user plays the game, the player performs training and preparations for the flood.
C. Intrinsic Motivation
According to [43] , human motivation refers to one"s inspiration to act. Therefore, users need to be motivated to play a game to allow them to act according to the requirements of the game. One of the motivations that show a user really enjoys the game is intrinsic motivation [38] . Intrinsic motivation exists in individuals when doing activities [40] that can provide satisfaction to themselves and meet individual psychological needs naturally. In addition, according to [44] , intrinsic motivation is present when the user strives to pursue the game because the game is interesting and fun. Digital games can give intrinsic motivation to players to continue playing [17] because these games can give them an excitement feeling. When players have intrinsic motivation, it makes them feel more positive to continue playing in the present time and in the future [17] [45] .
V. DISCUSSION
The preliminary study method is used to identify the problem and the domain needs. While literature review is used to identify problem regarding preview serious game in training and identify a solution. Based on the result of both methods, it used to design serious game for flood safety training.
Based on preliminary study result, flood preparation is important to determine the civilians" ability to experience in this situation. But the civilians are still unaware of the need to prepare for flood crisis. In the era of rapidly developing technology, people are more likely to receive information and conduct training in the form of interactive technology to enable them to interact with the technology. Because of that APM need a new technology which can attract civilians to do a preparation.
A serious game can be useful as a training tool for people who have to act in emergencies [46] [47] . Therefore, preparations in the form of safety training using serious game were developed to train the civilians so that they will know the necessary measures that must be taken if floods occur. Serious games in training are could contribute to discipline human behaviors. The innovation of these serious games brings motivations, encourages good moral values and natures positive responses about flood preparation. It also can provide players with experience and making them enjoyable in a safe and reasonable situation these enable them to gain the knowledge, skills, and competencies that can be applied to life [48] .
Based on literature review result serious game for flood safety training needs to develop more than one scenario in such a way can generate feedbacks more often. Furthermore serious games with other element such as challenges, reward, enjoyment making the serious game more interesting, and challenging tasks or quest, can influence the user experience of players and encourage them to further explore the game.
Other than preparation in physical training, emotional preparations should also be applied. Therefore, a serious game for flood safety training is carried out physically and emotionally. Through physical exercises, the emotions of civilians can be trained at the same time [49] . Emotions are related to an individual"s psychology and mood that can be shown in physical behavior.
VI. CONCLUSIONS AND FUTURE WORKS
In conclusion, to attract civilians to do preparation training, it requires an interactive approach. Therefore serious games have great potential to be used for training. Serious games aim to improve training processes by providing attractive, motivating and effective tools that may also create positive situations among trainer and civilians. Training activities utilizing serious games in 3D animation environments are used increasingly to create training scenarios.
The use of more than one scenario to allow trainees to learn techniques for various stressors which can help build awareness. This study focuses on the design of a serious game model for flood safety training that can be useful as a training tool for people who have to act in emergencies. The design model includes the elements of a serious game that have been identified and adapted to readiness psychology and will be used to develop a serious game based on the flood training modules set by the Civil Defence Force of Malaysia (APM). This makes the serious game to be more attractive and can give intrinsic motivation to players to keep playing. Limitation of this study focuses on element game for training only, not the overall element in the serious game. Besides that the content of flood management is from Malaysia only. For future studies, every single element serious game and theory of psychology readiness in the model developed in this study will be validated with the expert game and expert psychology using Inter-Rater Reliability method. 
